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n-s., no— *tfwRHf3&»4>t p— ym&wiz— wtmz 

MM-f h1-S*-9-*M X<n93\&-&t h #?Lff -fe 5 
5 <y ? XffitC£> o T . 3M£?Uf-fe 7$7? Xf&tftfy 
X. -tz^Sy^X. r7X^v?XXJiWS&£JKO«^ 

3 ] Huf£#fL«-fe 5 $ -y ? XM£3*H- 
^Mftt* Sfg^ 1 Xli 2!BSiO^?lJf -b 5 $ 

#5~ 1 0 0^-7 h/P-C»*W*^ 1 IBK<7)#?L« 
•fe5 5-y^XJl„ 

[|»£J15] mfflJ&fl£KJ:^Ta«LL£*7$-y? 
Xffi£&J^*^&£?g-£-18££iaftU ^v^-dg-^M* 

[0001] 

>y?xn«. is*—?— xx'<7>ft?mmzmi-t 
h^tfrh. &n<wwmm<wwzfmh vx * 

[0002] 

i t $• @ wt-r s w^t: 

tt&ftftfc-b? 5 >y 4 /P?#MRS;h.TV*& . ^ 
7lf|-fe 5 $ >y 7 Xft *> L < te&HM-b 9 $ -y ? X$t <H£ 

LT(i. -fe5S>y^XiS^^M^t. 
•fe^ $ >y ^xfW^aM^&^-CJBJRSiiSIBSScfilJL 
(■fe^S-y^X#:c7)^ffl^p-rs»MM7L) Sr-eoi 

*7$7? Xfls^-te 9 5 >y 7 X^TtiMI?L@^^ X*£ 

[0003] -ry*-?~7f--y-?)ffi^tzmii&z : & 
*&#?u**?i3Kttjsi< lt. yiv ■ y 



^mt^y-y^mim^i^tfz^mx'^iim^ 

VtitfttWlZlxX^&tf (Nakanishi et al., "Ceramic 
Transactions, Porous Materials", The American Cer 
amies Society, 51-60 (1992)). ZCDtg&lZiii'V 

am a«fc»3&«-5 immm&z *u miitvmm&m 

mX'Z<ry)j\P\\ty>yi±X'1bh. 

[ o o o 4 ] zcox o ffifkomm^Mmxzwi} 

®$l Lxftrnzmfz Hs 5 5 y ? ?Wrt&& < «r & 

[0005] ±IB^jS2rM^-r-l.^. *H?i»-?-y 

(WT. -&7ESiim?Lfc^ ££#£>&) Sr^TTS-fe 
^S-y^X^ISfltfiS^ilTV^ -e^fta&^rW 
i:LT. TJ^^-^J»^mmitizX^liMTtUa- 
mtffoh (^6-3729 1^$B) . TA-S- 1 * 

fflfim&m.-)-; x-?-frt>m.+-i-s *-?-comax' 

$ - ^ A?s^ff $ s r/p $ m.nwm&x-cr) 
mwimttmx'<7)fr&i&tejmcoT>u$.-fi,zmt>ti. 

[ooo6] ±Mmmmuz£&3j[MT)v*i-m?)X 
•rm:wm.t LTfflvv xv-v-jiyy'uyizmii'*? 

->*W*^&-%W&U?>-L>ixX^h {&mh ; B*-fe 
7 5 >y 1 9 9 5^^^^F^. P 4 8 5 

3F4 0 1). LA>L> CtftftefcliHHfflHfcfcJ:* 

#7L«r;p 5 i-mcomm zms-t & mmtfmmmizm t> 
±iz^m^Mxm^m^mt-t^imL^b^ox 

[0007] 

bizbZ. #a^TL«-fe7 5-y^xMS:^ 

^%&mwmxiz&iimc?>mzLtizBfo Lt:mm%m& 
its < m&rhiTmt:mm-& ztizhz. 

[0008] 

[ISSSr»^-r^^co#©] #SKBt±» H!ilB<0iliS$: 
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±.izB&ztix^&ztz%fmt^-&. ^mmzxm 
m**7<tmfr$>m\mtz>j?%< t t~mm^t^ix$> 

■£>♦ ^Wn^m^Ut U^?Lfr-fe^$ -y^^Jiii. mf 
IB#7L«-b7 5 >y ^XM^^-T^^^TL^-Cfc 

IB-^TcWtKil-rsm^^TLS^' 5~ lOOfy 

fmz^y?y7X'm;-thztzmLt-t&. 

[0009] 

c^BHonsg^©] «v^t. xmuz^xzuzm 

«y ^ft:fir^O««jjaEffi*fflv^T«k -b5 5 -v 9 XM 

i-sx-?-xi--jvx'm&Lfzmzttm-&. ze>t 

h (01 ) . #HBJft:i5VvCt;L ifeSfflOtSfltcJ: 9?l 

0. i5«t-?-5~5 00nmC7)ffiH-C^^C:fc^-C'# 
H=5S>y?X7 4/^-^#fcLT?g®-fS 

fczvz>ztwx'Z&. m~>x. R&fmr&Mtew* 
vt-f-tLxwmLtjm&frtmLiiZ^iLhzt 

il^imX'h *) . IMMHW^flWiiJ i * 1 — 5 0 n 
mWg.T$tttZ J £&Zti) { X'Z&. HltCftWOKJl. 

»Jlti<^*fc«fffiL;fcSi O, ^)^T-S>-S>. Cog 
SS^f^4»12nm, S i O z &Wf<0lg{£ft 

a^f -( X^COlttiT'C o - P t l^tt S i 0 2 CD 
m&3hXmLLX^k <1MH*7-5 1 4 1 0-^) . 51 

„ m-m®x&hh\,mT)vi} v zm^x&mu 
ttzmz-tzzt tzx »5c<ojea«?L** 
-r & #?Lic-fe 5$7? xisia*# . *m&&nM 



5 >y ? XS^gJiMH. ( b ) ti-fe 7 5 -y 9 XW®±\Z 
) . ( c ) li-b 7 5 >y ^ * X-m 

m$mmLf.zim. < d > a c c > -c-#^>fL^o±^ 

[0010] m-fmxm^bti&$mf$.g:mb lx 

mM&^kMm&tmco^m&z^m.Lxxs'Sv? 
[0011] &mt*;7s. y^xmmcm^b^tt l 

Tt4. M b -fe 7 S >y ? X«fii&«jaaB*fcffi4Hi* jBi 
*tfc^Blffl«&««*t=*faj Lfc-fe^S -y 9xm:n 

m&t\,xmmthtz#>, ^mmtLximmzmMt 
%^&mx'h~>x. m. ■ T)v* v iz^izmmL. & 

£^&mxa&&t>W£ u\ mmmiztexj^yf&fco 

W0m\wm%2&%mL. V. Cr. Mn. Ni, F 
e. Co. Cu, Zn^fc'<03d^^JgS.^tt^>$: 

n^f^T)- -r &&frt>wa ti h -mxt^mmxh 
x%>h. nw&b Lxmm-tz*? s >y ^xfflt tt 

y^m. mit^y. mkf^-v^b'osHm. 
*vitmfrbmimz-m£Xktfimiz%\imTZ h . 

[0012] XS*-y?m&lZj:^X±m&mb J t : 7$.>y 
?xm-\cO'bfrZWZM&?-yyhbLXm^&Zb 

[ 0 0 1 3 ] _B£tf> J; p ^7L«-b 5 $ y ^ XJK$rSJ§ 
-T.S^fflV^»Bi[(i:. tf?X^ -fe^S -y^X. 7*7^ 
^•y^XStWI^JS^^jS^fc^-C^. 

%mgx'%<&iLm<Dm&m^2>zb 
miizm^zim&mb vxa. Fe.Ni.cr.v 

•y7xm&zm^x&m?2>?jmz* t <dt$> & . 



-r*. &\*x\ zcrmwz*. zmmm. ^mmurn 

xi±±.$2&m?—!r-y v<7)Mmtn-cr>^y^yy^ 

[ooi4] #4><ifc*^M+«AiWt«'*stx 
{iT;^';^T-x-y^-y^i!!MLTJROI^<. C^x 

•yf-^«si-cfflv%6Kfcbrtt. em. mm. 
is**?M. mm%t'zm^&zt&X'%. m&-?^& 
m0>wmz£^xm3MJ£zt&n&L\.\ mtoosm 

rn-bXC J; -yXB^tlh^ 5 >y ? XgJHHiT ^ 

^yr-t&zbtw&L^. mz&. &mmttbLxc 

-£\ 0. 0 0 3S5g<OJgig*ig&£ffl<,V ft#0. 3^- 
y^-^-^x.y^-yj^KT'^-ri»^t*TO L 

[0015] ULt^tc i P fc. -Xmto&ftM*; v S 

h mz-mb t7$7/ xnm&mz^m&fk&x'im 
a^^Tfflv^ >r b zm®b lt*j o > mmzmm 

y-?-- *m XT'c^-iratg^ i b ti**imx' 

[00 16] 

9-*-y-xi&iEt&Mizmz&js.L. ix^xm^-y 

^-v^zi. Y )^Mmt<n^^m. Y )^X^ § -y ?x 

t*^rfig^=3:-g». -«r*)^, mm®-*mmz®m-?h 

£ i: J: ot±S^J^^-oT$>^^Jgffl^ft^ 
ifcS£-t*\ -e^^-b7 5«y^X««S:«f£t5$-*. $ 

t>iz&m&*x.-y^>9xm<zbt,z£r>x-)-yx-? 

5 $ -y 9xm*nh Z i: a^f&h . 
[00 17] Kx-yf-y^|,Hfr<0lS^«X^- 

a. &®&ttmbBBni><Dmimmb%&. 
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[00 18] 

HJ60IJ1 

J¥$ 1 . 2mm<7)7-;y'7-f Jxtf^xmfiLtlZ&mc o 
^fcte. Il@6-f V^-CO^MC o ^-y«y 1cm 

O^CJAWJtpCSiOj #7X^>y!7V>4£liSiiL 
Jt. 5X1 0" 6 To r r Jt#^,LfeC5^CA 

r^fX^AL, X£«rt^<y5#XE#2 X 1 0"2To 
r r£=££J:3fc:Ar;#X<7)^£lS®iU 600WC0 

BESSM* «lnm/sect*»), j£J5H$£teS« 

[0019] j^Lfc&&fIK«)flBi*B 1 
: FWWK5»c5cr . 0 1 Mii=y xlSJ WH'J LTJR 0 

His. s&fca^Kfc-r^wai/taKU JBtHts 

Wcr^^rxtcs i0 2 ##faiLT^&. 
[ 0 0 2 0 ] ±B<DlimX'im Ucfim 5 0 n m 

«oa^is$r 0.003 MfccwmTmmz 5 l 
h. c omim^izmtHL. wlros i o 2 ^-y 

■fe 7 S >y ^ XMcO&A. 

[0021] mmM2 

ms&Mi bmmco^-mx\ js§i. 2mmcoy-^ r 7^ 

A#7X*BSU:£&JgC otSi0 2 02ffl*^^:«»1g 

Co^-y-yMtlcm^SiOj ^^X^--y7°$- 
SV^S-^^-y-y hSrfflV^. ^-^*>y h 

^frl^iBlO ^10%5-,!i»SJ:9KSiO 2 
^Xf-yro*Srli85L^. X£«£5x 1 O^To 

*<7);#XfiE#2X 1 0' 2 To r r {C^r|> j; o l^A rpyxco 
SUteWBfU 6 0 0W<0^m5rA*LTr7X-7S: 
Z<7>bZ<?)f®m&mtete£Z 1 nm/se 

[0022] fi!cJKUfe«^IKoflBt«0 1 
< i> <r>x* h *) . Co wi.fWMt^ L , 
coStWtr ; e/i'7TX<7)S i o 2 *<waiLTtiO. 

<^roTV^. ^£7)^5 0nmc7) n ii-^|g^0. 00 3 

s^^biktk^c 5 «iaa m ucom ^i^* l 

fc. SOfcWl H«fc, C offl^*(J«^fci§aj 
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U t^S i 0 2 ^-^attSf Ul*. 

[oo 23] mmm3 

mmm i tmm^mx\ i . imm<nv-yn 
xm&±iz&mc ot s i o 2 o2ffl*^^^»is 

Co?- y«y cm£|tf)S i 0 2 ^Xf -/7 

^#li^aM«Od^l 0%££#>S.k3£S i O 
2 tf7Xl->vy°(7)m.$:mffiLtz. ^«5r5xiO- 8 T 
o r r itrSMlLfc^tCA r^^fAL, 
gffOtfXffi&^x 1 0" 2 To r r^SiotCAr^X 
c0cK4£fTOU 6 0 0Wc7)«Jij&£A# 

<IOk#Oj£SI5£gfii5j:>?-l nm/s 
ecT'£>0. ^K^»S$:^2 0 0'CfcillI^L^. 

c o o 2 4 ] &m Ltzm^mm^mmam 1 a 

SI^T^EA^rXcoS i 0 2 jWitiLTisO. <rc7)i§ 
•^tCliC og^,«M{^3 5 n mk $ £>KA# 

[0025] Zcr>m$.5 0 n mcO^HSr 0 . 003& 

fec7>mm*®mz 5 imam ucoa i»nm& u 

fc. 1 iOii^-i: H»fc, C offltfJJH^fcigaj 

U m-5^)S i 0 2 -y -x#fc8!@LTM*;. 
[0026] HJfctFH 

±«c*KC otSi0 2 a2ffl*&&&«dfHB&jg|& 
L;fc. x^7?i:lt itse^vf-o^MCo^-y-y 

h<7)±(Cl cmAOS i 0 2 ^^^>yT5rav^a^- 

mm&O-hl 0%£«&a6& idfcS i 0 2 rfvXJ- y 
7<7)ML£ffl®Ltz. m^WS: 5X 1 0" 5 To r r^Tfl 

2X1 0" 2 To r rt,Z%&£ol,ZArtfXcr>tim$:W8& 

60 0WOAJ3tt^AA LTT-^XV 
fc. £Ok#Ol£lia^{i&«fc^l nm/se cT'fc 

[ 0 0 2 7 ] J&R Lfc1££?f J&OtiB&ttE 1 (QlHftlcA 
mftlzTwyrxcDS i0 2 j&sflrajLTfcO. <itf>*§ 
[00 28] d<0llW5 On miO^lS S-0. 0031 

*s. n«wi<^)«^kH*fc:. cottffin&z&zmm 
Lft&<DSio t tf*visx.mzmn,xii*). axt 

[0 0 2 9] 



<D±fcl cm«OS i 0 2 ^7Xf7 7lrlV^l^^ 
-y-yhSrfflV^. iOk#. ?-y-y ^#BO£gl 
HS^*>1 0 J: 3 KS i 0 2 ^7Xf7 7" 
<7>S£PS& L?t. 5 X 1 0-6 T o r r 

L^t:Ar^5:^Al, X£fflf*|gB<7>#xE#2 
X 1 0" ! To r r\,Z~%:Z>£o IZA r #;*.t7)SSi£P8ff 
U 6 0 0W^iSJf$£A#LTT^X-?£f&£§-£ 
fc. i(Ot#<7)fiai3SJg{iJ3J:^l ni/sect* 

[0030] )^L7t1££!tlg£tf)lf JtliH 1 
< «fc *> ^T'*) 0 , Co &£hft=F tf&mzfcfk I , -eo 

[0 03 1 ] £<7>MIS5 0nm<7>1g-£J£i£O. 003& 
JgOfllSt*^^ 5#l§1iSi« LX C offl£?§S?l&£L 
fc. SOW* 1 C otttfim&£lzmiii 

U »Si0 2 j&M'yi-A^tC^SLTtJO. T)l> 

[0032] Mtfcffl6 

mmmi t mm<^mx\ o . smm^yxfi/ 

>7 jfrJ*mtii±lz&mcobs i0 2 02ffl*^s 

MO o ?-y«y h<7X±Cl cm^|C7)S i 0 2 ^5Xf<y 

r^Ki^s^-y-yh^fflv^. *-y 

>y hc7)W-ffi<^aBB«Oo*>l 0%^A*b-g>J:dlcS i 
0 2 ^Xf-«y7-<7)*$-pliJtfv:. KS«?r 5X10" 6 
To r r J X^L^^*>CA r ^J^AL, M^M 
rtaJO^Xffi^ 2 X 1 0 " 2 T o r r ± 0 (C A r f) 
X<7)55MSrp|5L. 6 0 0W(DmmWl&AjJ LX7JX 
^^k^<7)fiaKMit5J:-?-0. 8n 
m/s e c TS> 0 . 7Xt 

[0033] imLKm&mmcvffimiw 1 1^^^ 

ftLmzT^fryrACDSiOi ^WffiL-CfcO. Coig 
[0 0341 !iU»5 0nmOlg-&Jil?:0. 0 0 3i^W 

i«iWc«w(c54HaH»Lrcoffi**jw!ij*tfc. m 
mm i pi«t . c © mmm^izmm 

COS i0 2 *^-y^j.^a@LTV^. .-KUx^-^^ 

mm lx& < kmmwfr* mzz htiz z t ***w&»o 
^. 

[0 03 5] mww7 

X/s*>y?ffiT'l 0 0nmC0J?§<7)^JgCo$rU§2mm 
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mzntz. z&mwLtiz&mc ot s i o 2 «7)2ffl*^ 

CO&mCof—lrv h<0±lZl cmft&S i 0 2 

Si0 2 #?.X*-y7aS£IMrL£. «£«£5xi 
0-«TorritiIL^f:Ar^^AL< X 
SIrt*0^ff* 5 2Xl 0- 2 To r r(Cft£J:d(CA 
r#Xc?)Sfi£tB®iU 6 0 OW<0<aB**A*L"C7* 
jjUKaLKtttei-tO. 8nm/s 

i o o 3 6 1 fm Ltzmmcommam 1 fc#**c j* < m 

IC7t^7rX(OSiO, *«Wa!LTJ3 0, Coif a « 

[00 37} ^cOH/P5 0nmc7)1g-^JlSrO. 003S 
S&D«i&*i§*Kfc: 54HSia«LT^y **>»ffl.fc:iSi -» 
tCoffik LtCo-S i 0 2 S^-lS+cT) 

coffi^jgi^L^. mmmiv>m£bmmiz. co 

ffljWaB££fc»aiU &#<7)S i 0 2 tf* -yis^mz 

m^txa*). $>nMisv*mfc<r>fflii<,z§?i£~>t:co 

mUZl&&lzm£ZitX^&Zti!f : tfi>fr'>tc. t 

[0038] mmms 

mmmitmmcD^mx\ 2mm^y-^^ 

IfSISr^JSL*:. A^t-y^teli. W.m.6 J >1-<D£mc 
o9-¥-yh<D±lZl cmftCDS iCfmgft+vyZW. 

Km<r>-£mm<7> o *> 2 o % £ & i o iz s i c mm 
tirt-vzrcomzwmLtz. mzmzsxi o- 6 to r r 

£1885 U 6 0 0W<Ol«iS«[S-A^L-Cr7X^Sri^ 
J&Btilgtefcck^O. 9nm/secti>'3> 

[00 39] t^«^«ROflfifi»B 1 lzft$UZ& 

[00403 HJS50nmc7)1S^?rO. 0 0 3&5£c7> 
WlWcJafat:54i-|8l«»LTCoffl*»J!Wft*L/£. H 
Sfi<?9 1 Oi§-£i: toWz » C o ffl#{JJ33S:£fc:?§aj L „ & 
i ••/ i'j.mzM'gLX^t:. 



[0 04 1 3 mfoM9 

mmmi tmm^mx\ 1 . 2mm*>v-*'9-f 

A^7XHg±fc^ICotZrB 2 <7)2ffl*^^S1g 

Co 9— y<y hOitCl cmft^Zr B 2 -^757^ 
f->yT£SV^1g-gr^-^-yh$rfflV^. «I<0k£. * 
-y-yh cr>frM<7>kmmm<D 0*>20%*&tbh£o{,Z 
ZrB 2 -fe7$-y^^^->y70*£liS}L/c. MmSi 
5X1 O- 6 To r r^T*^L/cO*>tCAr^'XSr^A 
U 3t£«rt^>#XE* { 2X 1 0-2 To r rK&SJ: 
o IZA r #Xc7)g£ft£llf5U 6 0 0 W<0©JiJj&£ A* 
L-CT7X?^§tfc 5 j£$n&gl2i3j:-£0. 9n 

[ 0 0 4 2 ] J&K L^«^JSO«Jtl40 1 iZ&mz& 

< wz h cr>x-$> o.co m&n? v&mzfcM l . -eo 

o|g^ : ?^ :s F^i-?@li*«72 1 nmT-£>->*:. 
[0043] JK¥50nmoa-^KSr0. 003i£O 
?»K^7gt57>ra?SaL-CCofflS:^fg|^*L^. m 

mm 1 t mmi,z . c o ffi^tjtar^^^^m l , a 

^ZrBj ^•y^tfKSSLTfcD. V-^-f 
[0044] 

*-9-*T4 Xffi^H^^h^H'R^ 5 >y 9*mX' 

77^v9xxiiwm&mcvmLtizm&i$iix 
V^it^tt4Mft7 5 <y 9xm&xf*<vm 
mm&zi&2>i><7)X'$>*)^ *muzituf. mhwkfn 

i k lfiX'% h . „ ^a^^TL^-fe 7 $ y 9 

v9^7 J^tLXmRthZtifiX-Zh. 
^<y^-b^ $ «y ;P^O«®(i^JSM-fb^. 

im. &m*wwmfrt>wj&< m^cox\ 2000 
$-y9xmz*''<-y9mbx.y+>9'x°im-?tiix. m 

7 5-y^X)KSr^-r-g»ik* s 'C#-S.. 1g^H«r 

*^y9mx'fflm-hm£t l z\±, w^^mmmmt^m. 
x-KKxhatimmx-h*). m^^-hJHz&^±m 
m<ng&Lkiz%i-tzf&mt& ^ t i>-*imx*$>& . 

[0045] *^BJc7)^fL®-fe7 5 >y ^XJKk^TL«-t 
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H:7$ 7?X7 -f nsflimZhtfAttMmt LXtzifX 

'Xjitmmcom&tfx. smmcoMmtfxwzisi 

m&mm-n.. mm^^WiLtzzxu^ YWt^mmv 
Km. ®fe<vft?cvj^z\,wimizi>&m^-z>c\ttfx' 

[0046] mnnmmL<7>mmz*mh&^ 
li^mcofmxmmttni. x^it^m^fm^n 
&c\timmx'*>&. 

[hi i co-s i o 2 &wiimmzMmLm=?&ffiM 
(cj: vwmizmmttm-hmkLtz&j&n. 



[03] ^HJtCfcV^-C. y-^v^A^X««_h(C 

co-sio 2 w.&mzx^-yfmx'fiFm.Lfz&o. o 
[ 04 ] *w&z x h 5 5 7? xmnwmtt 

( b ) -t ^ 5 «y 7 xwfiL±j,z&mm*m®> Ltzmi 
{mmm<r>fflfUi&mximzixz> ) 

( c ) X^K^B^Tm^ * T'fRffl£ Wit 

( d ) ( c > Ti#^>tt^JK<0±^*^Bjc7)^JR • -fe 7 



[an 



(8) 



57 062 
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[04] 





~2nm 




50~ 
200nm 
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mmmmmmy 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
G/reFERENCECS) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



